would be dispersal of the plutonium after collision with a meteor—a risk that applies only to the options involving continuing orbit around the sun, rather than escape from the solar system or disposal in the sun itself. The 1980 study estimated that the probability of a collision that would release even 0.2 percent of the payload in small particles would be about 4 parts per billion per year, while complete fragmentation (meaning collision with a larger meteor) would be 100 times less probable.31 Thus, unless the payload were extremely unlucky, the plutonium would have completely decayed to uranium by the time a collision with a meteor might occur.
If the payload were in a circular orbit at 0.85 astronomical units (AU) (85 percent as far from the sun as the earth) the study estimated that 0.12 percent of the fine particles resulting from such a collision would fall to earth, taking an average of 100,000 years after the collision to do so. In contrast, if the payload were placed beyond earth's orbit, at 1.19 AU, 6.7 percent of the small particles produced in a collision will intercept the earth, taking an average of only 50,000 years to do so.32
The concept of launching the material directly into the sun would eliminate any risk that the plutonium would re-encounter the earth, but it would require a higher velocity (more than 18 kilometers per second) than any of the other options.
Cost
The cost of this approach would depend on the mass of the material that had to be launched, the velocity that the material had to reach, and what new systems had to be developed.
The mass that needs to be launched would be much more than the mass of the plutonium itself. First, one must consider that the plutonium should be in a form that will reliably be noncritical even if, for example, an accident results in it being immersed in ocean water. Thus, the plutonium must be combined with some neutron-absorbing material. Detailed calculations show that PuOa x 3B is subcritical in any quantity, density, or configuration (using boron of normal isotopic composition); it is 81 percent plutonium by weight.33 The reentry vehicle (RV) needed to ensure integrity in the event of an accidental explosion or reentry from orbit would roughly double the mass of the composite. Thus, the overall RV mass would total 2.5 times the mass of the contained plutonium.
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"This major difference arises from the Poynting-Robertson drag on the small fragments, which encounter more solar radiation on their leading face than on the trailing face, thereby experiencing a
rfalatn/ictir- HTOO that fnri-p.e tViAtn tn cnii-al in trm,07-H tVio oun retaining a velocity of 30 km/s to cancel the earth's orbital speed. (The kinetic energy is proportional to the square of the velocities: 322= 112+ 302.) However, it is clear that in principle, 16 km/s would suffice to reach the sun if the rocket almost escaped the solar system and then used a very small delta-V to cancel its tangential velocity so that it then falls into the sun. Specifically, a rocket burn giving 16 km/s near the earth's surface will carry the rocket around the sun to 18.25 astronomical units, at which time a retro-fire of 2.26 km/s will allow the payload to drop radially into the sun. The total delta-V in this example is thus 18.26 km/s, rather than the 32 normally considered—not much morethat in tfi*> crtintirtn untiirmt cnrhant hv o far-tnr v v Jf,- this annlips tn rhp. linear range, for which KJ is nearlvng cost of lost revenue, and the utility that owns the reactor would have to be persuaded to allow its use for this purpose. This option, however, would have the significant advantage of providing two reactors and a fuel-fabrication facility on a single nuclear-weapons complex site. The time and cost for modifying and licensing WNP-2 might turn out to be lessummary of the
